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§ BACKGROUND OF THE INVENTION 

fk 1 Field of the Invention 

|j Sfc, Z.<DmWte. C C D^CQ^^If^ (Image Pickup Device)3rffll^ 

^ fcffiH&aSgfc^*? <9 , #^H^(pixel)O^P^(C i <Q M (sensitivity) <D ft 

2 Description of the Related Art 
20 C CDf^Silii 1 !; «t <9 IS ^^cD#Jh@f^ (still pictures or 

^ Mtv ^ * 7 > j&wte, v^*$>5i3iffl;&7< 7 (i tv) -era, r 
25 tfV-^iiOtm&j ft ^#LT^<D|^ii^t££^i£^- K (y = 0. 

4 5) ~BlXJ V ~T1&'\±sxj£^— K (y = l) m^-f oKHftJ^S ^ 
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^ty = .a XxHb (a, b £ ft -5 «fc 5 ^^tt'fe 5 0 t£ o T 

picture) £f3^i~ & ®^ ^ ^Blffl t^i? # * ? i bVXfc 

< ^R-r&^m. k> , raTv* p< ^^urnm* /■ ? t (ii^stst*© 

fcfe, iS^^^i: (H^cd^^^ ^-^tfcflM* (V^^S^l^M^) tf*^Jfc£ 

teo&iM.-? ^ /^^(D^tiK^^x, v>^^>5 ri so^j i-sr.^*sf^ 

itf/is* * 7<DZ&%. t°— K) *^f£<D}&f^ : ITE Technical Report 
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Vol.20,No.58,PP.85~90.CE , 96-25(Nov,1996)j d« 5 0 £ OlSig&Tjkfe 

mm (&&temmw&&) tDtpiz&m^izffifem. (iiiio6. 5/2 

5 5) «fc 5 ft»3t*J Srt>oTiSS^^3£i-5 t©T?*>5„ w tf> 

o 

Li-J 

tf>fln#, SE^Ir] 2 ®^<i:7K¥^[R] 2 Wsff <E>-&fh 4 HsfK^fS' 



m^-^hmmm-^-^mn^^mx 1 mmmzwt&mzti. tv&K, m*. 

£r*>as, mister rogf^i^^ L «fc 5 it?. £ , — 

^f-JttfiJ-TS n £ 2>S£q 4 jU^P^fcoTfi, SN2f (1P*>6 

LT4 B^APl* Lfc*§£\ flt^Slil/4X4 = l^, y^TXNtt, 
1 xV"4 = 2$F£&«5 SNii6 d B0$4kL,X L£ 5o 

T\ 4BtJDftiltt 1 / 2 5 # 

, *^rtT^n ^*p|jC^^(D4&'g'tt N A/D =« — ^-e<7D|&fpo Prases 

i / 2 x 4 = 2 m^^wfl;#*^ bp*>, 2{§wi±}^mi£^^ r> %. 
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fcfe^fi, A/DCO***^^ \y<)V (Dmax) te N t£3fctf> 2 ffiFS:®^ 

x. "C b ^ 5 F^M # s -5 o 

!fp ± t ^ t 1 ' ^ h t W A / D n y / ^ - ^ ^ ^ g t 6 f> (D t* "9 , ^^hif^P 
2 5 fcfeic^f^ b< fti>„ 

£j@x:5;fc«>fi #*s^ y y^^tbT b£l\ jHft^MbSr^bT b;£ 5 F^JH 
g BRIEF SUMMARY OF THE INVENTION 

- ^ o r t cd -c # 5 WtiMimm & mm-r z> r ^ ^ *> 6 „ 

20 |R]±lRj^iSFrt6-e, loA/Dny/^^{cfc(tS^y y^{cj;§®f^ 

r commit 

rwif ^Hfc^ — Klc^o T flu IE It li> iff ^-^b y is-i-jvmmt^ 



w ^ xti m *s it s {it . atr IE m m mm s mm ^ fa s -r 5 



fcft-i-tf) ^^^SraWfi-t-SOTSXS-CfcoT, Sir IBM 1 2 pgSi*- 

H 1 &t*8l 2 <Z> refill— K©-^^t^j|£lgh 

a>b*^£;h,5«^#&*l^5*te#ftfc::^-C, fulfil 

am k & # 5 lit a s hu ib si m ftj $p s & ifi t - f 5 n ^ £ * S If *fe 
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I*? 



20 



25 



ft fctS fljij ^ LTI^I — co$(J^lg^'fitt ; gr > ^V > >.5 0 ^tH-«tt), ^fy^^D^i 

mi, m2RTim3(DmM*-F<D-jj&m7£-fz>m7£^$kb, 
fcfg2 ^nsr^ru »3Pgp*- K^it^-efi, msmmwvk&mcx 



-iHitfS^V^Jicfck n e e — ) ^ ^ h^'SS^ tlfck n e e ttt 

o 

-TS^^fi, ^T^^iio^ n^/K-r ^ h^r^oj; 5 (--T6o r <£> J; 5 ft 
? vxtfj ^ h fi, A^> 37/1^ ^ — A-CD 18 — 20% (±1/3 

ev) *j-j£,&^-r5 0 zom*. S?*uy^ttWtM£T*&^ 

-Hits #tt^$i^oo ^ 



•f-wsb^tffeo-c, zomwi^&its mzmm&iww vx^m^titcm 
*&tj£^8txh<>xw!&i}i\MWt&m wtowmzftoxm^m^it u^/v 

mytmcDnmim^Mit^xm^-itM^^^^^^^m^-r^ £ o \z.m^ 

(2) ^ i/?-?^ >mmffi&m&n, ^ h v ? xnzmzntcmm^mm 
l t ^^j^- i^j iz. las $ ixfc^s^:^ © mmmmfe t z. ti h <nmwtem& <d <% 
i<cmmi-xwiwxfaicmw£titc7k¥ L m&&frbti: <o . mm^m-z. mm 

(D\^t}mzmm^tht^t!T^^nx7^^mzmmir^mm\^ir^m 

(3) mm^&^^&imWMmm-z. mmiffaxm^xfoz^to 

(4) m&m^tz, ccr>m^m^xh^>^to 

^mw^xtn-z, mW}^&K£zto&m&mis<nixi&%tiz.ttjfo\'X. * 

mnfc-rz z. t ^ ± r> , fifiDitffotA/DA^tE^A/D©if 



Additional objects and advantages of the invention will be set 
forth in the description which follows, and in part will be obvious from 
the description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and obtained 
by means of the instrumentalities and combinations particularly 
pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently preferred 
embodiments of the invention, and together with the general 
description given above and the detailed description of the preferred 
embodiments given below, serve to explain the principles of the 
invention. 

mmftte. t m m a m& t <d m# * t& w -r s & <d mm s m. * * -r ? 7 ^ 
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5 DETAILED DESCRIPTION OF THE INVENTION 

5 yX| i o l ^rHESj-f 6fc&o uvXggKj#MJ|-c#> 19 , r. <d u i/XmWim 

m ft 1 0 2 tc«t otirj^V'^x^ 101 ftmwi&tix^^mz.m.&^^^ : & 

jjj 1 0 1^7^--*^^ti5o ft¥ft^e>(Dglt)tifj:. l/yX5^l 0 IS: 
rt ^ bTSai^iJW^W 1 0 3 fc^^ft-SSfc*) Sr^LtC CD 1 0 5 icftttb 
p ft£ 0 SttrJfBI#P8Hf* 1 0 3 -Cfi, SKt)(stop)iiSSISE$tL"Cr©iK«9S:aiia 

a — s 

UtCCD^^-itii'^CD color pickup unit) 10 5 KAlt&ft, - 
©CCD*7-jfti^ 1 0 5 (Dji^® (imaging arrays) _h K&^fcjjBLti* 
20 7£ric$ft5 0 Iti^l 05ft, CCD K9^T^1 0 6j:ioTS»$n 
, *§ii<® (imaging arrays) _b?)!£^#: ft te. EUfcft-^-f^ife $ ft 5 0 - <^ 
iSfl&ft-^ra:, Wffeff i« "IS fip*>, ^VSrMt5^^3>bo 
-/VTVT'l 0 7 A&t>*t|i|>g ^ftfcM^jf ? ^mmt-srt^u-r 

xv^/l'&LS^fT oltVXD'fV? J\'~7*'£*W\ 1 &1 0 8 "C^a^ft, # — 

ft5o T'^^/UXn-fe^lHlK 1 0 8 fi>h<Dmmt^Km^^X L C 

DM^^^^l 1 1 -C^COfflM^^^ft-So 
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fc©^^rA3yfn-7 (CPU) , 1 1 3 (i, Ptff#tt, IP ^ 

(hard)^e— K^i^^i-^^e— Ki^sw 1 1 3 A^tf#SSW^e>45 

£^^3;/t«>tf>iftf1^^^ 1 1 5 fii^XIBIfcflHf} 10 2 «rffe|#p-t-5 
fcfecD 1/>X h'7>f/^ 1 16 11, m.%£®f\^Wt%£ytWk*:m%-tZ> * V n tff 
„ 117lt StffifM4lPttl* 1 0 3Rtf^ hP#116 ^^J^I-r5/ci6c7)R 

ttif&jnp K7^f i 1 8 te&mmfemmm&t&m-rztiisbiDTfmmfti* * 

S y (EEPROM) £^LTV>5 0 

S 112 ^^^^J{C^-^^$iJ^lbTV^o >>^xA=i^bn — 71 1 

y 2 te. 0gffifftl$lH$fl* 103^CCDK7^^106 Cj:5CCDitt*f 

n 1 0 5 (TXlEtbSrfM LTl)t ^^iUtV^5 0 CCDlSS 

j|]5 ^105 t^h(Dm^\t^<Dm^\hhW\WiK^^y- -^^^ h n — 7 1 1 2iC 

1 ioT^iJ^^tb-C^y zfn±x\El& 1 0 7 ^L-tT^^/^nir^lHlig 

M 1 .0 8 \zmi£it f§r&& V &**b5 0 ^hK, A n ^ b n — 7 1 1 2 

20 Hf^f- 10 511 Mittl*^-7n- K W ^WattfW — ^ 
Sfc, 0 1 (C/T^ti5f^^^yntx|E]S§l 0 8icli, |^ — ODH^fS- 
10 8 AflSgfctt k^TV^S,, y°f-\ 1 3 [*]CD^ — Ki^SWl 1 

y^n-71 1 2 i&T* i? 9 JV? * 10 8 WPgfl^^gfl 10 8AI: 

^7^3 h n — 7 112 t^«t z>mm<Dmj£K&i<^ {am^^f 



107 <r>tf>( >=i y h 10.7 A-ey>r y^fe^n 

tz.mm\^&iXi/*T Any hp-7i i 2 ©i^r^^^s. mj-. 

s»^ffif«* s -^x.?>n, stajsufl? K7>r^ i i 7 ^ j; «9 a^ufep^asa^i*^ 
hf-^^su m2*<Dmmn. mm^- wmw (7 = 0. 45) 

t^77t'*5, fr*3, HI 1 lZ7jk£ti?>y s &# /is* * 9Xfe, KK^ 
^'f yf 1 1 3 A -C t* 7^-/1^ h CO r^f|lj ^ bf&W 2 otf)^— K ( 7 = 0 

-gSSg^E— K (v = 0. 4 5) fi, HBSt-tts T^y*/!'*,* 7<E>£$3|S8I*& 
-CS>5 JEIDA DCF#t*&Otg$t4#tt : y = 1.099 X x 0.45- 0 .099 T? fc S 
o (fcTcb, x=A^/2 5 5, y=ffi^j/2 5 5-C'ifc«), x 
^0.018 ^jlffl £ tb, x<0.018 \Z £5V^Tte y =4.5X x z^3M $ tl 5 „ 
) 7 = 0. 7«U y = X 0-7 (TJ^tS&T^y = 1 y = x <DWH^ 



m K7>r^ ii7 &fr\^xmitim®imwi 1 o 3<&im3;* n 1 1 6 &m 
its ^ t k & oxmm&mw $ tiz>o *s*y* t vxm^-^^r y?mm 

MtSS^IiCCD K9^f^l 0 6 tC CD(D|Etl]$r^J^li-5 r. £ 

El 2 tc^i" j; 5 tc, M (y = 0. 45) <Dm&<Dmmfflffltf 4 > b 4 
6fi, ft^A^^v^/Wi^ 5 5 © 1 8 %fCfg^ Ltl^o ^(DAJjT'i? 

8 r £ u:&5„ ei^/i^ii, $£ 1ft SI* 3* 

&^#<Z>SatSM& 9 8 %2r;®£b, I^/^li, felftStt^ft^lS 
^<D|Uifi£4%i«b;fc^i&lft^&tt2 0%£$£ffl bfc^&V^mS: 

tf^tm rmfimm (m^mm j nisitss^wft^ni^p&w (^^^ 



-2 0%) SrSitt^l-efcSds, rft^fbtt^^^tt^-iju <9 tftx. 

8HitK:*t bTtEfe± 1/3 E V©^H (BP*, 1 8%-l/3EV=l 4. 
3%^±, 20%+l/3EV=25. 2 %J^T) Kl fc 5 15* * T? ft # 

3EVft, M&tfJ I S^I S ifO^tefc^l^T ^0E^^»C*3it 

fctttt*Q;t*Lfi£* £<b^tH^±0. lEV^Tt$)tl«, ^0E^»^*5 

"C <£b -5 o 

IsX^tl^tKDte. 7 1 , 1 0 4t§)!Jft^.P)jl5. fiP*>, y = 0. 
7 to^TW g s ft, (105/255) = (s/2 5 5) 0.7 ^^ 

tLT71^*l!), y = 1 fco^Tfi, y = x-efc5*»5), tii^^j-J^M 
-ttf)* * l o 4 Tfc5 0 Sffif&JMJfP B^llite, A^i^^cq 



«fc A^^^_b^ bfc y m^(om r> #x.^ov^thi 3xr^ia4 &#fg 

M 3 *5 ctt/HI 4 fit, ^I^Oti^tC^fcoT^T^^ttS 7 #'I±£>5£j£M 
^-f j/f 1 1 3 A^iotft^fctltfc <9 , ^nftfeZtiintsifes*? * — 

? ( y A N 7B S y Ctf^i**!,^) # s [U ^ L & V ^ y< ^ y & tlX\t^ Z> 

t£/£y CriS£&ffl ^ti5o **^7K*JV^tf 7*/wM!l:£vCt L 

-Cfct&KUfcK LfclD 2 K*3tt5«2|S7 (=0. 4 5) V^*L-5 tf> £ 

A 3 V h n — 7 1 1 2 f3 % _hlfi^ * y (dftjfrt 7 ffc^'*^ > — 9 

^fflb, ^7=- y ^ S 2 £1*3 ft 5 5/ ^ -C y = y A&$Hfe£ tltl&, X 
fy^S 5 M&I^Tt" i?#JV?v -fe^HJgg 1 0 8 ; ©PtWiaglfegB 10 8 (DW 
y A{d>Pj-^bfc^'l* (El 2 ^*3»t5 7 = 1 Ct£t5 0 
^T^S 2 tefcV^T 7 = 7 AflS^JJ^ftftV^-g-fijU ft.(DX7- -^S3 



^yi^n-fe^lHj&S 10 8 Vgm^&m 10 8 A £ , 7 BKlfcNSL 
(HI 2 fd&tfS 7 = 0 . 7<7)#tt) t^t^tSo ^Ty/S 3(1*5 
V^T y = 7 B # ¥U ^ $ ft ft V ^T5'^S4(CfcV^f> ? ^^^o 
i?^HIS§ 10 8 WPtP^m§l5 10 8 A<E>a?ifc«Ft*£r, y CiC*J"^Ufc^2i 
7^'l* (gl 2 KlifcttS y = 0 . 4 5Wflltt) ^Ul^i-So ^UT^ftl© 

ft5o i"#fc>*>, v^^ri* ^ l 2 te, ^-r y^S 1 2 t£*5t* 

y ? -V y = 1 ;&5¥lJ^£ftftfif % ^7y^S 1 5tfcV>-C (A^Jt*^ 
*/Hitfc*3tt<3) Rtli©ISIS:l 0 4tK]tt5, ^^yT'S 12M 
V N "C y = 1 /^J^ft&V^^te, ^^ry^S 1 3 tC*3tt S^-ai y ^ 
t?v = 0. 7 flSJ|siJ3££ ftfttf, y^S 1 6tfcV^t (A^^'v'^^ffi 

{C*3tt S) ®ffi<7> g^ffl^r 7 1 fcs^i-^ ^T" 5/7°S 1 3 Kl&V^T y = 
0. 7 riS¥UJ££ft&v^^f3\ ^ry^S 1 4H*5V>t (A^J-r^^^flS 
(vifeftS) Rtti©-g£Htt«r 4 6 i-^^i-^o ^ftf^-f ftcofit^ ^t^^f 
^je^ft^^pgH^^fev^-Cttttl^^^^/v^ 10 4 K:*tJ& LTi>5 0 
^ LTV^f ft(7)^^^*^6tl(-fi^^ y^S 1 7 £ Q ZtD-y-T*? * — & 

ft 33, _bf5Hlfe^1!8l^*3V>-Ctt7 p y -^nir^tH]]^ 10 7 ^ h 

n^7y7" 1 0 7 A©^>f >- §r @ ^ b T V> ^ , KfflfM^fet Lt, 

*i^fcttf-frffi^5i5l:LttSv\ _L5z£Lfc <fc 5 l-A 
^Jf^^/Hl 0 4, 7 1, 4 6 ©V^ftj^flS (IHltUt) 
St, ISIl t/^^ixSv'^f^ 3 >- Fn-7l 1 2 fisS^^ftTcA^T^ 

*/HursrfwnPB&£ u-cstu^j^i^ii^f-rs «t 5'fc*i±if&i0p K^f ^ i i 

tf>jl 9 ^v^^/U^n-ir^lHlSg 108 £>F&P£&g|S 1 0 8 At^Lt^ — K 



^ x * ^mmit * ttj ^ x * vi^m 0^ ^ ^ tfe-r s mi n?T-t- s £ 

Dl 0 $tl5 0 i(7)CCD 1 0 5^f)(DiiMf (i, ^y^n-fe 

10 7 Sr&fc&x ^^^7nt^0|^ 10 8 <£>Pgf«m£B 1 0 8 A 

L CD 1 1 1 ^W*&$4XT L CD 1 1 1 |:^$n5, 

&^^£nx&t><D^&&&~m<Dmm&jzmw£ntcwnx, ^-f<o 
*mg& 108 A^mssna, 

mxte. mittum**?^^ AJjmxn<> tc.fr , nrnM* 1 o 4 £@5tL-c 

fc <5 0 

^©MS, 4!*P (y = 0 . 4 5) , $t$fU*. y = 0 . 7 (knee # £ 
) , — ^t«JHttv = l (knee##) ©»^©^773:*Ltv^, HE 

ft, ^e-KR^'f yfi l 3Atfcvc, x* 7 * ^ h <£> r^ipj 

©2 0«^-K (y = 0. 7, y = l) (7>V>"f ^-£I#T r. tl 



(Dmmm^-^h^ jeida DCF^^otiat^'i* : y =1.099 x x 0.45- 

0.099 t'fc^o (fc/;L, x=AV2 5 5, y = tti^j/ 2 5 5 "C fc <Q , 
±fE5£fit x ^0.018 tcil/B x<0.018 {c&V^Tfii y = 4.5X x tfsjg 

mjjmm^-^i^m-fzi&vii&m 1 f-^£ti3i^f^mgG 1 0 8 am-^*. 

Tl^o rOi5(C/T$tl?)7^tt-Ctt, y = 1 , 0. 7^00. 4 5 0> 

7 t i?#Sl'W 104) £ii5£5f-l2l2 y «H4<Z>^7 7 

&a*MICb;fr-Cl^5o y = l, 0. 7X1/0. 450^77 

y = 2. 2609Xx 
y = 1 . 3 5 2 5 X X 0.7 

^^T'feS y >0.75 (Hi ^3 -ItS 7*^^ /Wilt 1 9 2 £*±) to^t(±, V>fc>^ 
Sknee (--) ^fcfc^fle (BP 

#>"^3£lfeSB 10 8 AOAjfcft'k Rffli y -T5£ ^^kJLSHI&ap-Cf&l 
^e— K^^^itiM(iIt5bf, igi^Si,^^ 10 4 ^*f£t#£ 



x vm<o&fete, ® 3 Lit k\*Lm<D^mx*&i££ tiz 0 fit, yA, 

y BlzMfcLtdWm-Z, ^tl^tim 5 KtetfZ y = 1 , 7 = 0. 7 (Dfttf- 
£ ft 3 o 

£^^3 jf££C^5tfS. ^1 <7) 3 + U ~C V ^ ;fi ff N _b|E T — 

^H(C®ta± 1/3 EVCOfSH (t@*f%^^-C\ -20. 6%, +26. 0 
%) ;^X2f!£ ft "9 #£ 0 (&5VMi±0. l E v&T^fetifcf & fe^H* 



a- k-— 9\z.mmi~z> r. £ t>pifg-efo-5 0 ^^ffi. *mw<Dm 

S^t^JP^fil^*— K"CE 1 C CD 1 0 5 (DlI^^liLTC 

C D l 0 5 Effete -S-tfJaj <t5ri^tf 5 a 

£ c cDitif 105 a>p>tf>re ^-^nm-rz i^m lt. 

jss^s n & fa ±i-5ft*ftf>ew 75:M(Dmmim-%-m±$:iww-r z> 

10 5 <D^^^ft_h£*L5 ^ bfrh, m 2RX?m 3 C/TtA^Tv^^^I 

izMfc-t&c c d i o 5 d»t)Ol«it©tli*lr^l <-f-5£.£ 

o 



Ell:S$^5CCDl 0 5tt, El 6 (vl^-T «fc 3 fc, -^hy^^MHfi^ 
ih,fc7*l^^t-K2 0 1 1 Ii*©iSCCD 2 0 2, I^cDtK^PC 
CD 2 0 3, S.U«ffi^;T^^ P 2 0 4 <b Iff £ frfc-f ^ — 7 >f > (IT 

tt5 0 SiM*ffiitt5 i^trwccDi o 5 ta, 

m&m^i o 5 d^m^^tb-c^y ■ju^^m&i o 7 ma;0£ 

% WL & fc tb (D ffi m ^ ^ V ^ ?\e}$& (correlated double sampling 

circuit) (CD 3 0 1 tA^$H6o - <£> ff gg — fii^ V 7° !> ^ ^ 

H] {^(correlated double sampling circuit) (CDS IHS§) 301 {i£5V N T 
, W\mt V "fe 5/ b It ^ TO B * 7 ^^HISS (OB CLP 

Egg) 3 0 2 tCA^atSo OB^^>7"[eIS& (OBCLP0JS) 302 
^joV^T, O B (optical black)® 3d (OBS!(SV^;l') 

\^mmt^(D— spa*^ 7 i/^ztiZo ob^^^t°[his§ (obclpsss 

) 3 0 2 frhfotl &tlZ>mmt A/D3y^-^ 3 0 3 CA*$tl 

-So ^ Lt, IWA/D^y^ 1 — ^ 3 0 3 }C1 :£> V ^ "C\ CCD 

Clw-C, A/D = y^-^ 3 0 3li, M'hAJj^^s^ (A^JOS^P) ^ 

-M<Dmmmi£v r e f z ic*s& l < o vt% i^a^ u-</w (ep^s** 

l-it^^J^) tfS+fl!|0>£JfS«J£V r e f Pfc^L< , r©lMffiVr e 
f P £ RT^-Ct 5o A/D = — ^ 3 0 3 -eii, r <Dmmni£V r e f 

V r e f PiS2fifi*5t, *^*^"fb 1"</W4 2 iSL ft* A 

^ U^/l^SSg^JBEV r e f Ptt, ^LV^^teftK , X2H@jEV r e f 




A/D a * 3 0 3 £^tf01&aS#J*£*l*LKf&V\ 

mm^- Kfcf*, * — KsSl^-Y yfll3 AT'i^^iiaifi^ 
— K&t^SPjUR^^e— K^fe5 0 KgeS*^ s/^ 1 1 3A(cJ;oT, 

# 5, JP^lt^^— K"C?tt. ^fAayhP-^l 12tt, CCDK7 

7^^io6ft ccDios ten \^x^(Dm^.ft-?mwL<Dmm\t j tir : &M 
w^^xiB-^m^m Lt5i9tr©ccDio6 &mW}-rz>o bp*?. 

§ VC CDKIb^/l'^Srai^-f-So AfrtfjfCfi, n = 2H, ^Itt^ft^ 

t-ixttbtifc7P-r^ y^fV 7a-v?3 yry^ (fda) <r>=f 4 ~7 

D 3 ^ 3 0 3 JC*5(t 5S^BJ£V r e f P<7)7v# £ # il ?i? ■=£• — K<£> 

iwi^ttntf, 1 / 2 u-4 IS HUP r t ffitlfe 

fH^-^fbteil^CD 2{g (1/2X4 = 2) <Dm&LiB-&&mt)£inZ>o 

A/D ^ 3 0 3 tf) V r e f PSrilS^— K02 {g^ LTV^ 

ii!i>b, _hfEtf>®flfcf&-J§-tfSA/D = 3 0 3 t^!) y ^SftS - 

5 o 
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±mmmxnmytmn 1 / 2 (i/n) > *p^®m^«4^ufc 

(lfg) T?*>S t-tZ> t , fg -J§-l^/W3:4{g^fr<5tf)-C, Vr e'f PtI 
T *3 < o 



7- — -7 As 1 



4 MH^P^ 




VrefP 


N 


i 


1 


Y 


1/2 


2 


Y 
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X-7V1-2 ^*5^5l®m*PWH#co 2«^g(£>S5ffi SEH^A- (l/2t 1) 

^-g-fi^P^^i: 1*1 £«SfP I— </^"C\ SN#2ffiF (6dB) ft_h 

*j-j^b-C, A/D a *fc*3tt5£2|!mjEEV r e f PStrT^U 4^- 
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WZft^Xh. A/D A;fc«JEj&SA/D©ft^t:ft:fc«ffi£j@;t3;fc«>{& 

M-en, n&m=f-b ltc cDSrfflv^tis, rtuci&gibTBBD, cid 
ftft^Htsu^/wcsri Lfcfc^-cfc-s^k, ^n^pf^-rs^i: ttii 

Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader 
aspects is not limited to the specific details and representative 
embodiments shown and described herein. Accordingly, various 
modifications may be made without departing from the spirit or scope 
of the general inventive concept as defined by the appended claims and 
their equivalents. 
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WHAT IS CLAIMED IS: 

^mtimmt^K^m-r^mn^^xh^x, mumtimmt^ri-i. mi 

o 

3 . S 
Li>s 

W ^ b tit fife £ tb § ZWi&ir 3 Itito 

3. Buf2PS#Sf*> 

4. jtuffifg/fe^tlfc^- Kt^otf 1 RUWh 2 <D Kiting ^lfiS<£>- 
^ £ b£ ^"T 5 IS* £ 3€ -a If 3 ^ |H«c <D*§{g>=g|fi 0 

5. fufE®{ii$iJ^^^{i, 

25 mzpgmmfe^&fr b nit) tstizmtimmt ^-*m$t^xmttimffl<Dt- 

jiltci^o-cm 1 Sl/fg 2 <a©t±3ff!iJ^ g^tt<a-;>7 £i£^£i-sl£3r#J££^- 
6. tutem ^im, ^ i Ruw, 2 <Dpgm*- FRumz <nvgm^~- k 
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<D 1 o&fg^U 

8. ffjiE^ 1 R&n 2 cDi^is^ttft^^, sv^lc^ ) 5si^tt^iL, 

10. «^#fl>b<0}t*l£SttTfcfc^ffc®^^j£i*ft, rwBt^^- 

^ tL/c^e- K^t^o THuiEit^^^- b<D*y ^-r^mmt^- 

pgff^e- Kro^ttli, 1 l^fi#ttft;g§U-J:oT^£ftfcJg 1 wpgfl 




i o \zmm<Dmm.mw: 0 

1 2 . jtufES! 1 RXfRVm 2 5 *>*J>ft < £ 1 of* 

mi. m2Rxfin3<D!®m*r-\*(D--jj&mfeirz>mfemmk. 
mm*— wmMx-te, m 1 ^i^ttii^iotis^tifci 1 op^m 

-C, ftAff f l/^/u© 1 8 ~ 2 0 «t 5 \zfefrbtiX^^Z>m$z 

mi 3 \z%zm<Dmj&mwio 

15. Btffemi, m2Rtfm3(DmM%fVk\&M(D?1b'J>t£< th l^tt 
, 1ft1E.&&&m<D&mj& «t <9 fete -JH£aS;k# v^^^-tK-Y ^ h2SRj£ 



-30- 



17. tuiEmfixa«> 

is. tuiE^mxa-ete, i o^m^^^-r^m i (DmMWVk&mx. 
19. iutasg i Rxtm 2 ©Piffa#i4ft«ifi, sv^cfc^iMt'^iL 

1 8 COli^^feo 

i Rum2<Dmm^~ kco— #£3f jt-rsm^xa^ 
frbmf&&ti%&^fc%mm^zMm.jjmc&\,^x , mieb i &t>*i£ 2 




"C \ *^Cff ■^-U'^yKT? 18-20 «fc 9 tC^* b *L T V ^ 3 3* Jft 

22. Sul2^1S:tJ ? ^t>*m2 0Pfi^^'l4ft^(7)5^^^< irti 1 of*, 

23. «^^^.^©3tJ»^^»tT«[^#:B»S:^Ux - H f£ £ y 

f£ 1 ^i§43H4&$l^ ioT^^^tbfc^ 1 opggiSr^ru, !g 2 
fulfil 1 , m2RX£M 3 <DPgff#ttftl§£t3:t3:|^ — 

24. tfjte#ttft^o^^^«, tf^l5^i^^m#'l4coA^'^IlJ^'^^^^-*5v^ 

ft* ft fw^© 1 8 ~ 2 0 %K:*j-J&-r5 <£ 5 t£S«> k*LTi>3»3fc 
31 2 3 fc: IE *fe<£> 

25. itulEfgl, f 2^01 3^)^i#tftt.©5^'>^< itlofi 

26. h y * ^la^nfc^i&^MfStii^&^-r ^sif 




& m^-it-r 5 a / d t , 

HI tf> IBM co ffi ^ IBS $ ti X V n 6 #i5c © S ttfe^SSS. t>*7k fa » o X 
fczk^fs^ESSr-a^ hi! 15 IE » H&fESHfe^fcfcr LTiufEzk^lfc 
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ABSTRACT OF THE DISCLOSURE 

^^-W-^W^-t^ c cnWL&mi- 1 05^ ^(DMI&m+i o sic&tt 



